Searching PAJ Page 1 of 2 

I 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 2001-034906 
(43)Date of publication of application : 09.02.2001 



(51)lnt.CI. 




GllB 5/127 
GllB 5/187 
GllB 5/31 
GllB 5/39 
GllB 5/40 




(21)Application number : 


11-204466 


(71)Applicant 


: ALPS ELECTRIC CO LTD 


(22)Date of filing: 


19.07.1999 


(72)lnventor : 


SAITO TAKASHI 



(54) SLIDING THIN FILM MAGNETIC HEAD AND FABRICATING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow recording and 
reproduction characteristics to be improved by 



preventing detached powders from being generated from 
a protection substrate when a magnetic tape is running 
over a tape-facing surface of a sliding thin film magnetic 
head. 

SOLUTION: On a substrate 21, an MR-type thin film 
magnetic head 22, an inductive head 23, and an 
insulating film 24 functioning as a first protection film are 
formed as thin films, respectively. On a surface of a 




protection substrate 25, made of alumina titanium 
carbide, facing the insulating film 24, an insulating film 
26 functioning as a second protection film is formed as a 
thin film by a vacuum film-deposition method such as a 

sputtering method or the like. Furthermore, the insulating films 24 and 26 are bonded to each 
other by means of an additive 27. 



LEGAL STATUS 

[Date of request for examination] 1 3.06.2002 

[Date of sending the examiner's decision of 



http://wwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAoiaGa3DA413034906Pl.htm 12/9/2007 



Searching PAJ 



Page 2 of 2 



rejection] 

'[Kind of final disposal of application other than withdrawal 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 02.06.2004 

[Patent number] 

[Date of registration] . 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAoiaGa3DA4 1 3034906P1 .htm 1 2/9/2007 



DERWENT-ACC-NO: 2001 -231 046 

DERWENT-WEEK: 2001 24 

COPYRIGHT 2007 DERWENT INFORMATION LTD 

TITLE: Slide type thin film magnetic head for video apparatus, 

has insulating layers that are respectively formed on top 
and bottom surfaces of substrate and protective group 
board, and are joined together by adhesive 

PATENT-ASSIGNEE: ALPS ELECTRIC CO LTD[ALPS] 

PRIORITY-DATA: 1999JP-0204466 (July 19, 1999) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 2001034906 A February 9, 2001 N/A 009 G11B 005/127 

APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP2001034906A N/A 1999JP-0204466 July 19, 1999 

INT-CL(IPC): G11B005/127, G11B005/187 , G11B005/31 , G11B005/39 , 
G11B005/40 



ABSTRACTED-PUB-NO: JP2001034906A 
BASIC-ABSTRACT: 

NOVELTY - The insulating layer (24) is formed on the thin film magnetic head 
laminated on substrate (21) by using vacuum film forming method. The 
insulating layer (26) is formed at bottom surface of protective group board 
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board, degradation of magnetic tape and degradation of recording and 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case the sliding mold thin film magnetic head which constitutes the magnetic 
recorder and reproducing device of the visual equipment which records a record signal on a magnetic 
tape and is reproduced, or the data magnetic recorder and reproducing device for computers is started, 
especially a magnetic tape slides on the tape opposed face of the magnetic head, this invention can 
prevent that said tape opposed face is damaged, and relates to the sliding mold thin film magnetic head 
which can raise the magnetic-recording property of a magnetic tape. 
[0002] 

[Description of the Prior Art] In the magnetic recorder and reproducing device in a visual equipment, or 
the magnetic recorder and reproducing device which writes in the data for computers, the magnetic head 
is carried in the rotating drum of rotary head equipment, while a magnetic tape contacts and runs by the 
helical locus to said rotating drum, said rotating drum rotates, and record actuation is performed by the 
helical scan to a magnetic tape. 

[0003] The perspective view showing an example of the magnetic head of the former [ drawin gjj ] and 
drawin g 9 are the top views showing the rotary head equipment of the magnetic recorder and 
reproducing device with which said magnetic head was carried. 

[0004] As shown in drawing 8 , the magnetic head HI has the cores 1 and 2 formed with magnetic 
materials of high permeability, such as a ferrite, in tape opposed face HI A with magnetic tape T, a 
magnetic material layer is infixed in the opposite section with cores 1 and 2, and magnetic gap G is 
formed. The coils 3 and 4 for record / playback in said cores 1 and 2 are ************ Moreover, in 
tape opposed face HI A, the V character-like gap regulation slots 5 and 5 are formed in the both-sides 
section of cores 1 and 2, and the width of recording track Tw of magnetic gap G is specified. In addition, 
it fills up with Si02, the non-magnetic material, for example, the junction glass, of abrasion resistance, 
etc. in this gap regulation slot 5 and 5. 

[0005] With the rotary head equipment 10 formed in the magnetic recorder and reproducing device 
shown in drawing 9 , a fixed drum (not shown) is fixed, rotating-drum 10a of this and the same axle is 
supported by said fixed drum lifting free [ rotation ], and the rotation drive of the rotating-drum 10a is 
carried out in the direction of an arrow head by the power of a motor. Magnetic tape T which is a 
magnetic-recording medium is twisted around rotary head equipment 10 the degree of predetermined 
angle by the helical locus, and runs in the direction of an arrow head. In the meantime, rotating-drum 
10a rotates and the magnetic head carried in this rotating-drum 10a scans magnetic tape T. With the 
rotary head equipment of drawing 9 , 1 set of magnetic heads HI and HI are formed in the location 
which counters mutually. 

[0006] By the magnetic head HI shown in drawing 8 , magnetic gap G is formed with the predetermined 
width of recording track Tw by carrying out the grinding process of the opposite section of a core 1 and 
a core 2. 

[0007] In recent years, in order to realize high recording density-ization to a magnetic-recording 
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medium in the magnetic recorder and reproducing device of a visual equipment, the data magnetic 
recorder and reproducing device for computers, etc., narrow-track-izing and RF-izing which narrow the 
width of recording track are attained. 

[0008] It is necessary to make small the width of recording track Tw of a magnetic gap for narrow-track- 
izing. Moreover, it is necessary to raise the process tolerance of a magnetic gap as narrow track-ization 
is advanced. Especially, recently, a format of 10 micrometers or less is also increasingly proposed for 
the width of recording track Tw. However, in the magnetic head HI shown in drawing 8 , it is becoming 
difficult to raise process tolerance as narrow track-ization is advanced, since magnetic gap G is formed 
by the grinding process. 

[0009] Then, since it corresponds to narrow track-ization, using the thin film magnetic head formed of a 
thin film formation process is proposed. 

[0010] Drawin g 10 is the perspective view of the sliding mold thin film magnetic head. MR mold thin 
film magnetic head 12 for playback, the inductive head 13 for record, and the insulating layer 14 that is 
a protective coat were formed of the thin film formation process on the substrate 1 1 which consists of an 
alumina titanium carbide, and the protective group plate 16 which consists of an alumina titanium 
carbide with the epoxy system adhesives 15 on an insulating layer 14 has pasted up further this sliding 
mold thin film magnetic head H2. 

[001 1] The magnetic gap of MR mold thin film magnetic head 12 and the magnetic gap of an inductive 
head 13 are exposed to tape opposed face H2A of the sliding mold thin film magnetic head H2. The 
current passed by MR mold thin film magnetic head 12 and the inductive head 13 is given through an 
electrode 17. 
[0012] 

[Problem(s) to be Solved by the Invention] Drawing 1 1 is the expansion partial front view of the MR 
mold thin film magnetic-head [ of the sliding mold thin film magnetic head H2 of drawing 10 ] 12, and 
inductive head 13 circumference. 

[0013] Through insulating-layer 12a which is a substrate layer, the laminating of lower shielding layer 
12b, lower gap layer 12c, 12d of MR component layers, hard bias layer 12e, 12f of electrode layers, 12g 
of up gap layers, and the 12h of the up shielding layers is carried out, and MR mold thin film magnetic 
head 12 for playback is formed in the substrate 1 1 which consists of an alumina titanium carbide. 
[0014] On lower core layer 13a of an up shielding layer and combination, the laminating of insulating- 
layer 13b, coil layer 13c, and the 13d of the up core layers is carried out, and the inductive head 13 for 
record formed on MR mold thin film magnetic head 12 for playback is formed. 
[0015] Furthermore, the laminating of the insulating layer 14 was carried out on the inductive head 13, 
and the protective group plate 16 which consists of an alumina titanium carbide by epoxy resin adhesive 
15 on an insulating layer 14 has pasted up. In addition, the insulating layer 14 is formed of aluminum 
203 or Si02. 

[0016] When a magnetic tape runs the tape opposed face H2A top of the sliding mold thin film magnetic 
head H2, the protective group plate 16 is formed in order to prevent wearing out superfluously MR mold 
thin film magnetic head 12 and an inductive head 13 or damaging. 

[0017] An alumina titanium carbide is a non-magnetic material which contains the crystal grain of a 
titanium carbide in an alumina (aluminum 203). Although an alumina titanium carbide is suitable as an 
ingredient of the protective group plate 16 since it is the hard quality of the material, it has the property 
that the crystal grain of a titanium carbide tends to degrain. 

[001 8] A magnetic tape is the tape travel speed of for example, 9.0 m/s, and runs the tape opposed face 
H2A top of the sliding mold thin film magnetic head H2 in the direction of an arrow head of drawing 
10 . When the protective group plate 16 was formed of the non-magnetic material containing crystal 
grain, such as an alumina titanium carbide, at this time, the problem that crystal grain, such as a titanium 
carbide, degrained had arisen from the protective group plate 16. 

[0019] If such degraining arises, crystal grain, such as a titanium carbide which degrained, will adhere to 
a magnetic tape, and a magnetic tape will be degraded. As a result, the problem that the record 
reproducing characteristics of a magnetic recorder and reproducing device deteriorated greatly was 
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produced. 

[0020] Moreover, also when the protective group plate 16 is formed with the magnetic material 
containing crystal grain, the same problem arises. 

[0021] This invention is for solving the above-mentioned conventional technical problem, and in case a 
magnetic tape runs the tape opposed face of the sliding mold thin film magnetic head, it aims at offering 
the sliding mold thin film magnetic head which can raise record reproducing characteristics, and its 
manufacture approach by preventing that degraining of a protective group plate arises. 
[0022] 

[Means for Solving the Problem] This invention on the substrate formed of the magnetic material or the 
non-magnetic material The substrate layer which consists of an insulating ingredient, the thin film 
magnetic head, the protective coat which consists of an insulating ingredient which does not contain 
crystal grain, And have the protective group plate formed of the magnetic material or non-magnetic 
material containing crystal grain, and the magnetic gap of said thin film magnetic head sets to the sliding 
mold thin film magnetic head exposed to the tape opposed face of said magnetic head. Said protective 
coat has the 1st protective coat and 2nd protective coat. Said 1st protective coat Thin film formation is 
carried out by the vacuum forming-membranes method on the thin film magnetic head by which the 
laminating was carried out on said substrate. Said 2nd protective coat It is characterized by carrying out 
thin film formation by the vacuum forming-membranes method, and joining said the 1st protective coat 
and said 2nd protective coat to said protective group plate by adhesives. 

[0023] In the sliding mold thin film magnetic head of this invention, thin film formation of said 2nd 
protective coat is carried out by the vacuum forming-membranes methods, such as a spatter, on 1 end 
face of said protective group plate, and it has the structure where this 2nd protective coat and said 1 st 
protective coat currently formed on the thin film magnetic head by which the laminating was carried out 
at said substrate top are joined by adhesives. 

[0024] The junction force over said protective group plate of said 2nd protective coat by which thin film 
formation was carried out by the vacuum forming-membranes methods, such as a spatter, is stronger 
than the junction force when joining said the 2nd protective coat and said protective group plate with 
adhesives. 

[0025] Injunction by adhesives, when it enters into the concave heights to which the adhesives which 
intervene between said protective group plate and said 2nd protective coat exist in the front face of said 
protective group plate, and the front face of said 2nd protective coat and intermolecular force (van der 
waals force) works between the molecules which constitute the molecule which mainly constitutes 
adhesives, said protective group plate, and said 2nd protective coat, the junction force occurs. 
[0026] On the other hand, in a spatter, the ingredient atom of said 2nd protective coat with the energy 
beyond a fixed level, for example, energy lOeV or more, is driven in on said protective group plate. At 
this time, covalent bond of the ingredient atom of said 2nd protective coat and the configuration atom of 
said protective group plate can be carried out. Therefore, the junction force of said protective group plate 
and said 2nd protective coat becomes powerful. 

[0027] Therefore, even if said protective group plate is formed with the ingredient containing crystal 
grain, crystal grain can prevent the problem of degraining. 

[0028] In addition, although the 1st protective coat by which thin film formation was carried out on said 
substrate, and the 2nd protective coat by which thin film formation was carried out on the protective 
group plate are joined with adhesives in this invention, the 1st protective coat and 2nd protective coat 
are formed in this invention with the insulating ingredient which does not contain crystal grain, such as 
aluminum 203. Therefore, even if it joins with adhesives the 1st protective coat and the 2nd protective 
coat by which thin film formation was carried out on the protective group plate, the problem that the 2nd 
protective coat degrains is not produced. 

[0029] In this invention, said thin film magnetic head may be MR mold thin film magnetic head for 
playback, and may be the compound-die thin film magnetic head of MR mold thin film magnetic head 
for playback, and the inductive magnetic head for record. 

[0030] If the inductive head for record is the compound-die thin film magnetic head by which the 
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laminating was carried out, the one magnetic head can perform record and playback in the upper layer of 
MR mold thin film magnetic head for playback. Moreover, since said inductive head is formed of thin 
film formation processes, such as resist photolithography, it is easy to raise the process tolerance of a 
magnetic gap, and narrow track-ization becomes easy. However, the magnetic field strength which an 
inductive head generates is weaker than the magnetic field strength which the bulk mold magnetic head 
which consists of copper wire coiled around the core of a magnetic material used well and this core 
generates, in order to record a signal on a magnetic tape conventionally. Therefore, to use an inductive 
head as the magnetic head for recording a record signal on a magnetic tape, it is necessary to make tape 
thickness of a magnetic tape thin and to raise the record sensibility by the side of a magnetic tape. 
[0031] There are for example, an alumina titanium carbide, titanium calcium, a calcium ferrite, etc. in 
the non-magnetic material which forms said protective group plate. 

[0032] When a magnetic tape runs the tape opposed face top of the sliding mold thin film magnetic 
head, said protective group plate is formed in order to prevent wearing out superfluously MR mold thin 
film magnetic head and an inductive head or damaging. 

[0033] Since the non-magnetic material mentioned above is the hard quality of the material, it is suitable 
as an ingredient which forms said protective group plate. 

[0034] Moreover, there are aluminum 203 or Si02 in the insulating ingredient which does not contain 
the crystal grain which forms said the 1st protective coat and said 2nd protective coat. 
[0035] Moreover, as for said adhesives, it is desirable that they are epoxy system adhesives or low- 
melting-glass system adhesives. 

[0036] High-melting textile-glass-yarn adhesives have been used for manufacture of the conventional 
magnetic head as shown in drawing 8 . However, it is necessary to heat high-melting textile-glass-yarn 
adhesives at the temperature of about 800 degrees C at the time of junction. However, if put to a no less 
than 800 degrees C elevated temperature, the property of MR mold thin film magnetic head which 
constitutes this invention will deteriorate. Therefore, in this invention, it is desirable that said the 1st 
protective coat and said 2nd protective coat are joined by the epoxy system adhesives or low-melting- 
glass system adhesives which can perform an adhesion process below 300 degrees C at which the 
property of MR mold thin film magnetic head does not deteriorate. 

[0037] Moreover, the manufacture approach of the sliding mold thin film magnetic head of this 
invention (a) The process which carries out thin film formation of the substrate layer which consists of 
an insulating ingredient on the substrate formed of the magnetic material or the non-magnetic material, 
(b) The process which carries out thin film formation of the thin film magnetic head on said substrate 
layer, (c) The process which carries out thin film formation of the 1 st protective coat which consists of 
an insulating ingredient which does not contain crystal grain on said thin film magnetic head by the 
vacuum forming-membranes methods, such as a spatter, (d) The 2nd protective coat which consists of 
an insulating ingredient which does not contain crystal grain on said protective group plate formed of 
the magnetic material or non-magnetic material containing crystal grain by the vacuum forming- 
membranes methods, such as a spatter Process which carries out thin film formation (e) It is 
characterized by having the process which said the 1st protective coat and said 2nd protective coat are 
made to counter, and pastes up the substrate with which said 1st protective coat was formed, and the 
protective group plate with which said 2nd protective coat was formed. 

[0038] In addition, after forming two or more thin film magnetic heads on one substrate and carrying out 
the laminating of the 1st protective coat further in the manufacture approach of the sliding mold thin 
film magnetic head of this invention, this substrate is cut and it is made a slider bar, and after pasting up 
the protective group plate with which the 2nd protective coat was formed with the slider bar cut and 
formed, you may separate into each sliding mold thin film magnetic head. 

[0039] Or after cutting the slider bar with which two or more MR mold magnetic heads and inductive 
heads which were covered with the 1st protective coat are formed and separating into each MR mold 
magnetic head and inductive head, you may paste up with the protective group plate with which the 2nd 
protective coat was formed. 

[0040] In addition, as said thin film magnetic head formed in the process of the above (b), only MR 
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mold thin film magnetic head for playback may be formed, and the inductive magnetic head for record 
may form in the upper layer of MR mold thin film magnetic head for playback the compound-die thin 
film magnetic head by which the laminating was carried out. 

[0041] Moreover, as for said protective group plate used in the process of the above (d), it is desirable to 
be formed using the non-magnetic material of the hard quality of the materials, such as for example, an 
alumina titanium carbide, titanium calcium, and a calcium ferrite. 

[0042] Moreover, there are aluminum 203 or Si02 in the insulating ingredient which does not contain 
the crystal grain which forms said 1 st protective coat used in the process of the above (c) and the above 
(d), and said 2nd protective coat. 

[0043] In addition, in the process of the above (e), it is desirable to join the substrate with which said 1st 
protective coat is formed, and the substrate with which said 2nd protective coat is formed by pasting up 
said the 1 st protective coat and said 2nd protective coat with epoxy system adhesives or low-melting- 
glass system adhesives. 

[0044] Since epoxy system adhesives or low-melting-glass system adhesives can perform an adhesion 
process below 300 degrees C at which the property of MR mold thin film magnetic head does not 
deteriorate, they does not degrade the property of MR mold thin film which constitutes this invention. 
[0045] 

[Embodiment of the Invention] Drawin g 1 is the perspective view of the sliding mold thin film magnetic 
head showing the gestalt of operation of this invention. 

[0046] The insulating layer 24 which consists of MR mold thin film magnetic head 22 for playback, an 
inductive head 23 for record, and aluminum 203 that is the 1st protective coat is formed of the thin film 
formation process through the substrate layer which consists of insulating ingredients, such as aluminum 
203 and Si02, on the substrate 21 with which this sliding mold thin film magnetic head H3 consists of 
an alumina titanium carbide. Moreover, thin film formation of the insulating layer 26 which consists of 
aluminum 203 which is the 2nd protective coat on the field which counters the insulating layer 24 of the 
protective group plate 25 which consists of an alumina titanium carbide was carried out by the spatter, 
and the insulating layer 24 and the insulating layer 26 have pasted up with adhesives 27 further. 
[0047] The magnetic gap of MR mold thin film magnetic head 22 and the magnetic gap of an inductive 
head 23 are exposed to tape opposed face H3A of the sliding mold thin film magnetic head H3. The 
current passed by MR mold thin film magnetic head 22 and the inductive head 23 is given through an 
electrode 28. 

[0048] Drawing 2 is the expansion partial front view of the MR mold thin film magnetic-head [ of the 
sliding mold thin film magnetic head of drawing 1 ] 22, and inductive head 23 circumference. 
[0049] Through insulating-layer 22a which is a substrate layer, the laminating of lower shielding layer 
22b, lower gap layer 22c, 22d of MR component layers, hard bias layer 22e, 22f of electrode layers, 22g 
of up gap layers, and the 22h of the up shielding layers is carried out by the thin film formation process, 
and MR mold thin film magnetic head 22 for playback is formed in the substrate 21 which consists of an 
alumina titanium carbide of it. 

[0050] Like MR mold thin film magnetic head 22, on lower core layer 23a of an up shielding layer and 
combination, the laminating of gap layer 23b, coil layer 23c, and the 23d of the up core layers is carried 
out by the thin film formation process, and the inductive head 23 for record formed on MR mold thin 
film magnetic head 22 is formed of it. 

♦ [005 1] Insulating-layer 22a, lower gap layer 22c, 22g of up gap layers, and gap layer 23b are formed of 
aluminum 203. Moreover, plating formation of lower shielding layer 22b, 22h (lower core layer 23a) of 
up shielding layers, and the 23d of the up core layers is carried out by soft magnetic materials, such as a 
permalloy. 22f of electrode layers and coil layer 23c are formed with conductive ingredients, such as Cu. 
Hard bias layer 22e is formed of hard magnetic materials, such as PtCo. 

[0052] Furthermore, the laminating of the insulating layer 24 which is the 1st protective coat is carried 
out on the inductive head 23. 

[0053] Moreover, on the field which counters the insulating layer 24 of the protective group plate 25 
which consists of an alumina titanium carbide, thin film formation of the insulating layer 26 which is the 
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2nd protective coat is carried out by the spatter, and the insulating layer 24 and the insulating layer 26 
are fiirther joined by adhesives 27. In addition, the insulating layer 24 and the insulating layer 26 are 
formed of aluminum 203. 

[0054] The sliding mold thin film magnetic head which shows the gestalt of operation of this invention 
shown in drawin g 1 and drawing 2 can be installed in rotary head equipment as shown in drawing 3 . 
[0055] With the rotary head equipment 30 formed in the magnetic recorder and reproducing device 
shown in drawing 3 , a fixed drum (not shown) is fixed, rotating-drum 30a of this and the same axle is 
supported by said fixed drum lifting free [ rotation ], and the rotation drive of the rotating-drum 30a is 
carried out in the direction of an arrow head by the power of a motor. Magnetic tape T which is a 
magnetic-recording medium is twisted around rotary head equipment 30 the degree of predetermined 
angle by the helical locus, and runs in the direction of an arrow head. In the meantime, rotating-drum 
30a rotates and the sliding mold thin film magnetic head H3 carried in this rotating-drum 30a scans 
magnetic tape T. 

[0056] Although the sliding mold thin film magnetic head H3 of a lot is installed in the location which 
counters mutually on rotating-drum 30a in drawing 3 , the three or more sliding mold thin film magnetic 
heads H3 may be installed. 

[0057] Moreover, a magnetic tape runs in the direction of an arrow head of drawing 1 , i.e., the direction 
which faces to the protective group plate 25 from a substrate 21 . The travel speed of magnetic tape T is 
for example, 9.0 m/s. 

[0058] In the gestalt of this operation, the alumina titanium carbide used in order to form the protective 
group plate 25 is a non-magnetic material which contains the crystal grain of a titanium carbide in an 
alumina (aluminum 203). 

[0059] When a magnetic tape runs the tape opposed face H3 A top of the sliding mold thin film magnetic 
head H3, the protective group plate 25 is formed in order to prevent wearing out superfluously MR mold 
thin film magnetic head 22 and an inductive head 23 or damaging. 

[0060] Since an alumina titanium carbide is the hard quality of the material, it is suitable as an 
ingredient which forms the protective group plate 25. 

[0061] With the gestalt of this operation, thin film formation of the insulating layer 26 is carried out by 
the spatter on the field which counters the insulating layer 24 of the protective group plate 25. The 
junction force over the protective group plate 25 of the insulating layer 26 in which thin film formation 
was carried out by the spatter is stronger than the junction force when joining the protective group plate 

25 to an insulating layer 26 with adhesives. 

[0062] In junction by adhesives, when it enters into the concave heights to which the adhesives which 
intervene between the protective group plate 25 and an insulating layer 26 exist in the front face of the 
protective group plate 25, and the front face of an insulating layer 26 and intermolecular force (van der 
waals force) works between the molecules which constitute the molecule, the protective group plate 25, 
and insulating layer 26 which mainly constitute adhesives, the junction force occurs. 
[0063] On the other hand, in a spatter, aluminum 203 which is the ingredient atom of an insulating layer 

26 with the energy beyond a fixed level, for example, energy lOeV or more, is driven in on the 
protective group plate 25. At this time, covalent bond of the ingredient atom of an insulating layer 26 
and the configuration atom of the protective group plate 25 can be carried out. Therefore, the junction 
force of the protective group plate 25 and an insulating layer 26 becomes powerful. 

[0064] Therefore, with the gestalt of this operation, when a magnetic tape runs the tape opposed face 
H3A top of the sliding mold magnetic head H3, in the plane of composition of an insulating layer 26 and 
the protective group plate 25, some protective group plates 25, for example, crystal grain etc., can 
prevent the problem of dropping out. 

[0065] In addition, although the insulating layer 24 by which thin film formation was carried out on the 
substrate 21, and the insulating layer 26 by which thin film formation was carried out on the protective 
group plate 25 are joined with adhesives 27, since the insulating layer 24 and the insulating layer 26 are 
formed of aluminum 203, they do not contain crystal grain. Therefore, degraining is not produced even 
if it joins an insulating layer 24 and an insulating layer 26 with adhesives. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



12/9/2007 



JP,2001-034906,A [DETAILED DESCRIPTION] 



Page 7 of 8 



[0066] The non-magnetic material of the hard quality of the materials, such as titanium calcium besides 
an alumina titanium carbide and a calcium ferrite, may be used for the ingredient which forms the 
protective group plate 25. Moreover, a magnetic material may be used for the ingredient which forms 
the protective group plate 25. 

[0067] Moreover, it is desirable to use for adhesives 27 the epoxy system adhesives which can perform 
an adhesion process below 300 degrees C so that the property of MR mold thin film magnetic head 22 
may not be degraded, low-melting-glass system adhesives, etc. 

[0068] Moreover, insulating-layer 22a, lower gap layer 22c, 22g of up gap layers, gap layer 23b, an 
insulating layer 24, and an insulating layer 26 may be formed of Si02. 

[0069] In addition, the part which becomes the opposite section of lower shielding layer 22b and the 
record medium inserted into 22h of up shielding layers serves as the magnetic gap Ga of MR mold thin 
film magnetic head 22. Moreover, the part of gap layer 23b which becomes the opposite section of lower 
core layer 23 a and the record medium inserted into 23 d of up core layers serves as the magnetic gap Gb 
of an inductive head 23. 

[0070] With the gestalt of this operation, the magnetic gap Ga of MR mold thin film magnetic head 22 
and the magnetic gap Gb of an inductive head 23 are exposed to tape opposed face H3A of the sliding 
mold thin film magnetic head H3. 

[0071] In addition, the width of recording track Twl of MR mold thin film magnetic head 22 is the 
width of face of the top face of 22d of MR component layers which touch 22g of up gap layers. 
Moreover, the width of recording track Tw2 of an inductive head 23 is equal to the width of face of 23d 
of up core layers. With the gestalt of this operation, it is Twl=Tw2. 

[0072] Drawing 4 to drawing 7 is the perspective view showing the manufacture approach of the sliding 
mold thin film magnetic head of this invention. 

[0073] First, thin film formation of the substrate layer which consists of insulating ingredients, such as 
aluminum 203 and Si02, on the substrate 21 which consists of an alumina titanium carbide is carried 
out by the spatter. Next, thin film formation of MR mold thin film magnetic head and the inductive head 
is carried out one by one on this substrate layer. After an inductive head is formed, thin film formation 
of the insulating layer 24 which is the 1st protective coat which consists of aluminum 203 is carried out 
by the spatter. Drawing 4 shows signs that the laminating of the insulating layer 24 was carried out on 
MR mold thin film magnetic head (not shown) and an inductive head 23. In addition, when forming MR 
mold thin film magnetic head and an inductive head, an electrode 28 is also formed by plating of 
conductive ingredients, such as Cu. 

[0074] In drawing 4 , MR mold thin film magnetic head (not shown), an inductive head 23, and an 
electrode 28 set fixed spacing, and are formed in the substrate top whole surface (only the part is 
illustrated to drawing 4 ). 

[0075] The substrate 21 of a circle configuration is cut by the dotted line, and becomes a slider bar like 
drawing 5 . On the other hand, as shown in drawin g 6 , thin film formation of the insulating layer 26 
which is the 2nd protective coat which consists of aluminum 203 on the front face of the protective 
group plate 25 which consists of an alumina titanium carbide is carried out by the spatter. The protective 
group plate 25 is cut by the dotted line, and becomes a slider bar. 

[0076] An insulating layer 24 and an insulating layer 26 are made to counter like drawing 7 , and the 
substrate 21 cut by the slider bar and the protective group plate 25 are pasted up with adhesives 27. 
[0077] R configuration is processed cylindrical grinding or by learning and carrying out grinding, a 
dotted line cuts further the tape opposed face A of the slider bar of drawing 7 , and it is made each 
sliding mold thin film magnetic head H3 as shown in drawin g 1 . 

[0078] In addition, a substrate 21 and the protective group plate 25 may be formed by titanium calcium, 
a calcium ferrite, etc. Moreover, a substrate 21 and the protective group plate 25 may be formed with a 
magnetic material. Moreover, an insulating layer 24 and an insulating layer 26 may be formed by Si02. 
[0079] Moreover, it is desirable to use epoxy system adhesives and low-melting-glass system adhesives 
for the adhesives on which a substrate 21 and a substrate 25 are pasted up. 

[0080] Thus, since the sliding mold thin film magnetic head H3 of the gestalt of this operation is formed 
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of a thin film formation process, it can be mass-produced at once and is easy to miniaturize. Moreover, 
even when setting the width of recording track Twl and Tw2 to 10 micrometers or less, the process 
tolerance of a magnetic gap can be raised as required. 
[0081] 

[Effect of the Invention] Since the protective coat which consists of a protective group plate formed with 
the ingredient containing crystal grain and an insulating ingredient is joined by thin film formation 
processes, such as a spatter, according to this invention as explained in full detail above, both junction 
force becomes strong rather than the case where said protective group plate and said protective coat are 
joined by adhesives. Therefore, in the interface of said protective group plate and said protective coat, it 
can prevent that said protective group plate degrains. 

[0082] Therefore, crystal grain, such as a titanium carbide which degrained, adheres to a magnetic tape, 
and can prevent degrading a magnetic tape. That is, degradation of the record reproducing characteristics 
of a magnetic recorder and reproducing device can be prevented. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the sliding mold thin film magnetic head showing the gestalt of 
operation of this invention. 

[Drawing 2] The partial expansion front view of the MR mold magnetic head and the inductive head 
periphery of the sliding mold thin film magnetic head of drawing 1 . 

[Drawin g 3] The top view of a rotary head mold magnetic recorder and reproducing device in which the 
sliding mold thin film magnetic head of drawing 1 was installed. 

[Drawing 4] The perspective view showing the condition in the manufacture approach of the sliding 
mold thin film magnetic head of this invention that the laminating of MR mold thin film magnetic head, 
an inductive head, and the insulating layer that is the 1st protective coat was carried out on the substrate. 

[Drawing 5] The perspective view showing the condition that the substrate of drawing 4 was cut by the 
dotted line and used as the slider bar. 

[Drawin g 6] The perspective view showing the condition that the laminating of the insulating layer 
which is the 2nd protective coat was carried out on the substrate used as a protective group plate. 
[Drawin g 7] The perspective view showing the condition that the substrate of drawin g 6 was cut by the 
dotted line, was used as the slider bar, and was joined to the slider bar of drawing 4 . 
[Drawing 8 ] The perspective view of the conventional magnetic head. 
[Drawing 9] The top view of a rotary head mold magnetic recorder and reproducing device. 
[Drawing 10] The perspective view of the conventional sliding mold thin film magnetic head. 
[Drawing 1 1] The partial expansion front view of the MR mold magnetic head and the inductive head 
periphery of the sliding mold thin film magnetic head of drawing 10 . 
[Description of Notations] 

21 Substrate 

22 MR Mold Thin Film Magnetic Head 

23 Inductive Head 

24 26 Insulating layer 

25 Protective Group Plate 

27 Adhesives 

28 Electrode 



[Translation done.] 
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izx-oxm^tix^t. tmm24&xvim 

[ 0 0 5 4 ] 0 1 fc«fctf02^3ft**8<D3<O0gj|<9 
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^2001-34906 
1 0 

[ o o 6 4 1 a^T. ^mmmrnxu. m.T-7 
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[0055] @3 tzxctmsmm£gim£mift>tih fmmm^v hh 3<7yr—m\mn 3 a±^ 

3 0ajWsHsS£tc£ft3*U t-^SdJtiOBK Sfcv^fSJSfrfiSjhT^S.. 

H5A3 o a*^9J^r6]^niisiBS$ai.. esaaim to o 6 5 1 ^fc. s«2 1 umwmmtvkamm 

&x'h&m\7—7T(±. mm.^ mm3 otz^v/t 24 1. «^i«2 5±*mwm\8&ixr$mm2 e 
>\^£xw^mmifktixxmi^%ftti>. $mm27£x-?x&itLx^&tf. tmm24t 

ZOfS. imBK7A3 0a#[6|ftU d<0SftK5A3 10 I&&12 6J±. A 1 lOsfclioTJgJS^tlTV^^Tlg 

0 a t^S^il^fgSffiSmm^"/ K H 3*qamx- «Bfc*4*V». Ui#-?T. 8»Uf2 4i:Je»JI2 6 

1 0 0 5 6 ] 03-Cli. -ffliOjgSfflillga^-y KH [0066] «^£2 5 £®jfct£*mfcfcL 7/k$ 

3J\ EHEK7A3 0 a±t. 5V>fc*t|6rtS&gfc^ tf^y*-A*>( H<0{J*\ f*y*;ks/?A. 

[00 57] a*;. asir-T-tt. aico^rorriii. -t s-ffl^rtiw 

fr;b^««2 1 *>S>«tK«2 Sfcfia^fifcjgfrt [ 0 0 6 7 ] 4fc. tt*8]2 7tCli. MRgiS&BSv'v 

s. am^-rTc^^rsJi. mt\f . 9 . o m / s », f 2 2<o#tt^fl:$^vu 3 13 0 omrt* 

[00 58] *S£llK)X»Be£tvc. «t^t825£Jg 5Xi&^ffl£fc'£JBvv6£fc#ffau>. 

lW*fc«>fc«^feri*T/l'$-^^y*-^>f K« N . [0068] it:. tmi%22a. TSfr^ y7"Jl2 2 

t^s-j- (M2O3) vmsm. c. ±g8^-/7-«2 2g. ^77i2 3b, mm 

ZttLX^&ltSmtmX'hh. 2 4. fcJtflglDf 2 6<i. S i O2<cj:o-OE&£;S*1 

[0 0 5 9]#gffl£2 5IJ, j^K^lga^^y KH Xl>i\,\ 

3<0x-T**|6lffiH 3 A±iSratSlx-r*«^ffrS t # [ 0 0 6 9 ] Srii, TUl^-)VYm2 2 b fc±SIv-;P 

fc. MR^jgJ8M^yH2 2^y^x-f^-yH KJI2 2 h ttt4*lfcffi««*f: 
2 3^jStIt$K-r4C:fc^» x 8»TS£fc£l»jt-f& MRSS)g^^K2 208^*yTGafc& 

BWTS&£$*lT^S. S. iiz. TSnr«2 3afc±a53T«2 3dfc»t 
[0060] T^S+f-^y^W^ Htt, ®<,vff©-C 30 il^i^&ffcfc^l-I&fcl&S^ -y7-«2 3 b<V®ft 

S>h<OX. $mi&.25Zmf&ti>tfmkLXmLX^ it. 4>r?T4:^»/K23^^*r;'7'Gbfc$: 

[0061] ^mmmmxa. tim&2 5cr>mm i o o i o ] ^mt^s-m. MRMstig«^<y h 

24fc#|6r*&ili±fc:. t&HE26#. Xrt-y^ffifcJ; 2 2<*>«^-*>y:rGai:>r V??t-a ^»H2 3» 

J«3*lfcJgiiJf 2 6<D«gg«2 5ti«-S«^«, 7mmtl 3 AfcSaSLTV^. 

*e*i«2 6i«g^2 5£«^fc:J:oTit£tfcfc [007 1]&t>. MRgff|ga&>Vy F2 2<0h5-/ 

5W«^*J:0fcifiV\ ?HTwU2. ±3{^ y7 , «2 2gt«ftSMR^ 

[0062] «*S!ltc J: fi««2 5 fc«6 S2 2 dW±B5<0«a-Ci>S. ^ VWf-tf^v 

tm2 6<m£-itlE3-hW6mifi. ®mg&25<r>mm 40 H2 3^h7-/^(iTw2{i. ±S*37Jf 2 3d<04Ifc 
feitf|feg«2 6^Sffit#*tSPflflaJtA0a*. *HSt^®T(±. Tw 1 =Tw2tft5. 

±tCft«B^fliJS't6^i:iRMR2 5iiJ:t^e»e [0072] 04*^07li. *»ffl<^SS»liJa^ 

2 6 ^ mm-zfrmizfrFffij (yyy ^tv v- Ycm&mk**t®$mx-h h . 

frxh )im<Zk££-?X. & . [ 0 0 7 3 ] i?. T)V S -^f-^ \M K*»/J>?jrS 

[0063] y *8rm. -^*i{iJaJ:<o fflg2 1 ±fcr. a 1 2 o 3 ^»s i 02%t'<r>i&mttmfr 

x*;Mf-. «i.HT . 1 0 e VfcUiW:*^-* t, o ^TttiJ^t-/ OSfi^^rS . <j?t. 

fe»a»fl2 6o»fUFpc&&. a 1 203^. {ga3s« z<7)Twa±iz. MRmmw&^^y Yt4 >y?T-A 
2 5±&Th&itih. zntz. tmm2 6<7mnm. v*mmimm-&. 4 y^f^^v k*< 

Ltetf^X. fi»«2 5tie«12 6<0«^ 50 I6SS24 £ . X/t??&e,fco?lURM»-*. H4 
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1 1 

f^y K23±£. i&m2 4immZti*:W*i:*L 

[ 0 0 7 4 ] 04 "CJi, MRgg&H£vA..., H (0tk£ 
i*) . -fy^f^M K2 3. fcj:t^«ffi2 8*5- 
£^ISIl£fcv>Tmi:-iiifcjgi£$*iTv^ (04 
tt*tf>3^>-&<*>*0*U:^&) . 

[0075] mm<7W&2 1 Ji£trc«Bfr$*l0 5 <9 10 

T)V 5.1-1-9 ym->V Ka»£>=5r&«gS«2 5<Oflffl 
±fc. Ali0 3 *>^fr$SfS2<OS»ei>£*g|S«2 6 

[00 76] *54^<-fc:«Sr?;tefc£«2 lfc#fl 
SS25t^. 07<Oi3fc:«»»«24kie»B2 6fc 

[0077] 07eOX5^A-^-:T*t|ti]ffiA$\ 

IU JEfc:j5*re«llTU 01fciR$it£J:5$HI*?) 
JgS&fll&ttft^ * F H 3 s . 
[0078] a«21*U:tr«a««2 5£. * 
9>1nVi/*rJ*. *itl'>">J»-7x.54 hZZlziiXB 

[0079] i*:. m.2 1 tmz2 5 

\*&Zhim*L\,\ 30 
[0080] dfc. 4mo^<ft8Il£8jRBIi 

cox. -g.£*&&mxz. /j^^t,sa-c*>s. * 

it. H7 y?^TwlfcitfTw2£l OjumjaTfcrt 
a^¥*yTOillIfSg£. 

[0081 ] 

[03] 
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[0082] LtztfiX, W&Lttfyii-tU Y% 

i$ittztm<zttfx$h. -r%b*>. rnsmrn 
^mm<7)WMm.mt(D^^m±x^ h . 

[01 1 ^m^mumm^-tmsmmm^ ? 

[02]0i commmmvmgi.^ -y k<o. m r£«§^. 

0. 

[03 ] 0 1 c^mmmmm^y H*«gs$n^isHs 
^>y vwmsmm&Si&crwwm. 
[04 ] ^micommmzmm^v vmmrn&za 

^>yh\ a±v. mcwmmxb&tmmmmztL 

[05] 04<O3KS#. ^E«T«IBi5*iTX5>frA- 
fc3fi^#®£*?tS*«0. 

[06] ft^lgfcSrSfflJLBc. m2<0fiiaMTi>S 
«^«*^«§ii^«®^^«S0. 

[07] 06<OS«^^S-CffllSrSnTX7-f ?*-\z 

0. 

[08] fefcOHM^y KOf980. 

[09 1 mig'v-y mwm$m£gm<7>¥ffi®. 
[0io] tfefwfgassnaa^^y k**hih. 
[0u ] 01 oommmwmR^'Y no. mrmsb 

JEB90. 
[«F^)flHB] 
21 £«[ 

2 2 MRSfOMvyF 

23 jywrjfwf 

24. 26 &&e 
25 

27 mm 

28 ms 

[09] 
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FI 



7-?^*(##) 



G 1 1 B 5/31 
5/39 
5/40 



G 1 1 B 5/31 
5/39 
5/40 



K 



F?-A(##) 5D033 BAH BA15 BA62 BA63 CA03 



CA04 DA01 DA03 
5)034 BA02 BA17 BA19 CA01 DA07 
5D093 AA01 AD12 BD01 BD08 DA04 

FA16 FA21 HA17 HB13 HB15 

HC20 JB03 
9)111 AA17 AA22 BB16 BB42 BB48 

FF14 FF15 FF21 FF33 GG14 

JJ04 JJ05 JJ32 JJ38 KK09 



